Neural stem cells persist in the adult mammalian forebrain and are a potential source of neurons for repair after brain injury. The two main areas of persistent neurogenesis, the subventricular zone (SVZ)-olfactory bulb pathway and hippocampal dentate gyrus, are stimulated by brain insults such as stroke or trauma. Here we focus on the effects of focal cerebral ischemia on SVZ neural progenitor cells in experimental stroke, and the influence of mechanical injury on adult hippocampal neurogenesis in models of traumatic brain injury (TBI). Stroke potently stimulates forebrain SVZ cell proliferation and neurogenesis. SVZ neuroblasts are induced to migrate to the injured striatum, and to a lesser extent to the peri-infarct cortex. Controversy exists as to the types of neurons that are generated in the injured striatum, and whether adult-born neurons contribute to functional restoration remains uncertain. Advances in understanding the regulation of SVZ neurogenesis in general, and stroke-induced neurogenesis in particular, may lead to improved integration and survival of adult-born neurons at sites of injury. Dentate gyrus cell proliferation and neurogenesis similarly increase after experimental TBI. However, pre-existing neuroblasts in the dentate gyrus are vulnerable to traumatic insults, which appear to stimulate neural stem cells in the SGZ to proliferate and replace them, leading to increased numbers of new granule cells. Interventions that stimulate hippocampal neurogenesis appear to improve cognitive recovery after experimental TBI. Transgenic methods to conditionally label or ablate neural stem cells are beginning to further address critical questions regarding underlying mechanisms and functional significance of neurogenesis after stroke or TBI. Future therapies should be aimed at directing appropriate neuronal replacement after ischemic or traumatic injury while suppressing aberrant integration that may contribute to co-morbidities such as epilepsy or cognitive impairment.
First proposed nearly a century ago (Allen, 1912) , the persistence of neural stem cells and neurogenesis in the adult mammalian central nervous system (CNS) is now accepted. This change in dogma is based largely upon evidence accumulated over the past four decades indicating that neural stem cells populate two main areas, the subventricular zone (SVZ) of the lateral ventricles and the subgranular zone (SGZ) of the hippocampal dentate gyrus, where they give rise to neurons throughout adulthood. Adult neurogenesis is found in these forebrain regions in all mammalian species examined, including humans (Curtis et al., 2007; Eriksson et al., 1998a) , and may serve to replace cells damaged by brain insults. Whether they do replace dying or diseased cells, and if so to what extent, are among the questions upon which current research is intensely focused. In this review, we will briefly describe the normal pathways of adult forebrain neurogenesis and then discuss how neurogenesis is altered in models of ischemic stroke and traumatic brain injury (TBI). For the former, we focus on studies of the SVZ, and for the latter on the hippocampal dentate gyrus.
The SVZ neural stem cell is a nestin-and glial fibrillary acidic protein (GFAP)-immunoreactive radial glia-like cell that probably
